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1 Introduction
At the RAN 1 #57 and #57bis, the following was decided for the backhaul link: 
· A new physical control channel (here referred to as the “R-PDCCH”) is used to dynamically or “semi-persistently” assign resources, within the semi-statically assigned sub-frames, for the downlink backhaul data (corresponding to the “R-PDSCH” physical channel). The R-PDCCH may assign downlink resources in the same and/or in one or more later subframes.

In this contribution, further details on the R-PDCCH are given, compared to R1-093852. The main results from this contribution are summarized, and new design details are given.
2 DL backhaul design in R1-093852
· The RN MBSFN PDCCH duration (1 or 2) can be semi-statically fixed, and RN reporting MBSFN subframe PDCCH duration to donor eNB is preferred
· After acquiring the PDCCH size of RN, the donor eNB could decide the start of the OFDM symbol of the R-PDSCH backhaul transmission based on its own PDCCH size and the RN access link timing delay.
· At this point there are no convincing motivations to choose for either one of TDM or FDM. An FDM implementation is simpler since it requires no new R-PDSCH design. On the other hand, TDM+FDM offers more flexibility and overhead gains, especially for small bandwidths. In terms of link performance, there is no real difference, so either design would be fine.
· The PRBs assigned for R-PDCCH are semi-statically configured. The start OFDM symbol of the R-PDCCH will be fixed.  The R-PDCCH starts on the 4th symbol. Within the PRBs semi-statically assigned for R-PDCCH, the number of PRBs can be dynamically assigned, based on backhaul link quality. The number of PRBs allocated to the R-PDCCH can be long enough to have an implementation of FDM only for the R-PDCCH.
3 Frequency-Selectivity Analysis of Backhaul Channel
It is useful to re-investigate the frequency selectivity of the backhaul channel as the eNB to relay link has different characteristics than the eNB to UE link. LOS relays will experience an almost flat channel. NLOS relays do not move, so frequency selective scheduling can be used. Based on this, it is desirable to do frequency scheduling for the R-PDSCHs. For the R-PDCCH, on the other hand, in order to maximize rel. 8 design, the R-PDCCHs should be interleaved. This way, the same search space algorithm than for rel. 8 can be used. Also, the R-PDCCHs could be transmitted using DVRB in order to get even more frequency diversity.
4 Conclusions

· There is no real difference nor clear advantage for FDM or TDM+FDM multiplexing of R-PDCCH.

· Interleaving of R-PDCCHs is used for relays. R-PDCCH transmission can use DVRB to get more frequency diversity
